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Abstract: Sanggou Bay (122°24’'—122°35'E, 37°01'—37°09'N) is a semi-enclosed bay on the north-east coast of
Shandong Peninsula and is connected to the Yellow Sea in the west. It has a total area of 133.33 km’ and mean depth of 8
m. Due to its good natural environmental conditions, such as flat seafloor and high primary productivity, the bay has been
used for aquaculture for over 40 years and has become the most important mariculture base in northern China. The main
culture species have been seaweed and shellfish, including scallops, oysters and mussels, with an annual production of over
50,000 tonnes. Sanggou Bay has special aquaculture spatial layout with the distribution of shellfish, shellfish +kelp and
kelp, respectively, from the bottom to the mouth.

In order to pursue high productivity, Sanggou Bay has experienced a rapid growth in aquaculture during the past 20
years, in terms of an increase in rearing density and expansion of culture area. Pressure from the larger-scale and intensive
aquaculture is believed to have impacted on the ecosystem health and sustainability of mariculture. For example, the kelp
has begun to rot just before harvesting, the size of scallops has decreased and their mortality during the summer has
increased. A number of studies on the ecological environment of Sanggou Bay have been carried out, including the seawater
nutrient level and trophic status, the long-term changes in phytoplankton abundance and diversity, the influence of shellfish

cultivation on the hydrodynamic conditions, and the pelagic and benthic ecosystems. No study on the health status of the
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overall ecosystem has been reported so far.

In the present paper, an integrated framework developed recently was employed to assess ecosystem health in Sanggou
Bay. The framework and method were developed through an analytic hierarchical process and include 25 indicators. The
results showed that (i) the pressure on ecosystem health was “moderate” , mainly coming from large-scale and intensive
mariculture and nutrient input, especially phosphorus, from land sources. The degree of aquaculture self-pollution is not
high due to nutrient absorption by kelp; (ii) the ecosystem was in a “good” state, due to “good” water exchange and
quality, “good” sediment quality and a “moderate” biological community. The large-scale aquaculture did not impact the
pelagic and benthic ecosystem significantly, but the natural habitat was moderately disturbed due to the important area
occupied by aquaculture; (iii) the ecosystem response was “moderate” in terms of disease and seafood quality issues, and
the occurrence of harmful algal blooms and alien species invasion was not serious; (iv) variations in the long-term data
showed that the scale of aquaculture had expanded significantly since 1990, and that the kelp was consistently the major
part of the aquaculture industry, significantly reducing the shellfish self-pollution level. The concentration of dissolved
inorganic nitrogen and the N/P ratio had increased significantly, with the potential for eutrophication. The overall ecosystem
health index score was slightly higher than the lower threshold for the “good” level. Controlling the density and scale of

mariculture is suggested to improve the health of the Sanggou Bay mariculture ecosystem.

Key Words: Sanggou Bay; ecosystem health assessment; long-term variation
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Table 1 Parameters in the assessment of nutrient pressure

Dissovled inorganic nitrogen, DIN Phosphate, PO,-P
T35 35 4R AV 38 5 Nutient influx from Guhe River F,/kg 3.26%x10° 3.01x10*
ST KR RS SRR MR Nutrient concentration in Sanggou
3 2.71x107* 1.2x107°
Bay C,/(kg/m’)
ZITE KA Water column volume of Sanggou Bay V,/m? 10.64%x10% m?
B FEERTE YLFEEN Nutrient Pollution Index P; 1.13 2.34

MR TR K FRF0 AR 25 RGNS T S VAN AR50, DIN 5975 44850 P, 76 0. 5—2 Z (8] 154>~ 4, PO, -P
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Table 2 Diffusion fluxes of NH,-N between sediment and seawater in Sanggou Bay
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1994 4£5 H May 1994 19. 14 (TIN) S I S [17] 543
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July, November and January 2. 78 (Z=1H) Fick’s 55— E il [23] 135a
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x3 RABETRFENERENER
Table 3 Assessment results of ecosystem pressure in Sanggou Bay

[ EER Bzt IUEE R YN EE a Rk
Module Indicator Range Score Weight Algorithm
SNRTS YR HIrdh 3 14.5 311
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Table 4 Assessment results of ecological environment status in Sanggou Bay
R Ei=1 7 B fE i (S 1H) (G WEE Rk
Module Indicators Value rangse (or mean) Score Weight Algorithm
JK LI Hydrological conditions(4) 238 #JH41/d 7—16 a 4 6.9 LR F AN
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